Global current account imbalances have been one of the focal points of interest for policymakers during the last few years. Less attention has been paid, however, to the diverging current account balances of the individual euro area countries. In this paper we consider the dynamics of current account adjustment and the role of real exchange rates in current account determination in the EMU. After controlling for the effects of income growth, we find the relationship between real exchange rates and the current account to be substantial in size and subject to non-linear effects. Overall, we argue that real exchange rates can offer further insights, beyond the effects of the income catch-up process, relevant to current account determination in the EMU.
INTRODUCTION
The global imbalances, as manifested by the current account positions of some of the major industrial countries, possibly constitute at present the most challenging issue in international macroeconomics with the main focus being on the US current account deficit.
1 Another type of current account imbalances, however, emerges that has been less intensively scrutinized, namely those within the euro area. While the aggregate euro area current account is currently close to balance, a number of the member states exhibit large current account deficits with a worsening trend. Figure 1 presents the seasonally adjusted current account balance as per pent of GDP in ten EMU countries (quarterly frequency). For example, starting from a balanced current account in the mid-1990s, by 2005 the current accounts of Greece, Portugal and Spain were in deficits equal to 7.9%, 9.2% and 7.6% of GDP respectively. The current accounts of France and Italy display a similar, though less pronounced, deterioration pattern. By contrast, a number of euro area countries display positive current accounts, including Austria, Belgium, Finland, the Netherlands and most notably Germany (4.1% in 2005) .
The workhorse approach in assessing current account imbalances focuses on the determinants of saving and investment. 2 In the context of the euro area, Blanchard and Giavazzi (2002) consider how increased economic integration in the euro area may have led to a decrease in saving and an increase in investment which are reflected in a large current account deficit. This effect can be particularly relevant for the poorer EMU countries that are catching up such as Greece and Portugal. Besides high levels of investment and shortfalls in savings, however, the current account deficits may reflect a loss of structural or price competitiveness. The loss of the exchange rate implied by monetary union participation may have direct consequences for the latter. On the one hand, such developments may not be a cause for concern. In the long run it is expected that euro area members' competitiveness levels may converge as the laggard countries will be catching up, in which case the currently observed increased external borrowing will be offset in the future by higher income levels. Moreover, given that the interest rate and exchange rates are determined at the euro area level, member countries do not face a number of typical balance of payments financing problems (currency attacks, risk premiums, and so on) which outside the EMU could slow down the convergence process. On the other hand, however, the net borrowing of a nation cannot grow indefinitely, even if it takes place within the monetary union. Furthermore, the idea of two groups of countries displaying persistently "wining" and "losing" current account positions within the monetary union cannot be very comforting.
To better understand the dynamics, the sources, and the implications of the diverging EMU current account positions, one need to characterize, among other things, the role of relative prices, that is real exchange rates. While it is widely accepted in theory that shifts in real exchange rates cause changes in the current account, surprisingly, limited recent empirical evidence has been produced explicitly focusing on this relationship in general and no evidence exists for the euro area. 3 The existing literature for the euro area mainly focuses on intertemporal considerations and income growth differences to explaining the eurozone current accounts. In this paper we examine if in addition to those factors the real exchange rate is important for the current account in the long run and for its adjustment dynamics in the short-run.
The relationship between real exchange rates and the current account emerges in the context of traditional approaches (e.g., Friedman, 1953; Mundell, 1962; Dornbusch, 3 Earlier studies that consider the real exchange rate as the main explanatory variable in estimating current account equations include Edwards (1989) , Khan and Knight (1983) , and more recently Cline (2003) .
Another set of studies examines the relationship between real exchange rates and current accounts within a VAR framework (e.g., Lee and Chinn, 2006; Leonard and Stockman, 2001 ).
1976; Branson, 1983) as well as in the context of the recent new open economy macroeconomics literature (e.g. Obstfeld and Rogoff, 1995) . The main channel through which real exchange rate shifts cause current account changes is an "expenditureswitching" effect captured by the IS curve in the variations of the traditional FlemingMundell model and the relative price changes in Friedman (1953) . The "expenditureswitching" mechanism retains its validity in the Obstfeld and Rogoff (1995) Redux model provided that nominal prices are fixed in the producer country and the exchange rate pass-through is complete. 4 Moreover, this causal link is central in the analysis of the Theory of Optimum Currency Areas (TOCA) on the potential costs of joining a monetary union (see e.g. Mundell, 1961) . Table 1 presents some prima-facie evidence on the potential links between real income growth, real exchange rates and current account balances. We report the average values of the three variables during the post-euro period and a pre-EMU window of equal duration (1992-1998 versus 1999-2005 respectively) , as well as the difference between the two periods. 5 , 6 The reported correlation coefficients suggest that higher income growth and real exchange appreciation are associated, to a reasonable degree, with movements of the current account. On the other hand, higher income growth does not appear to be correlated with changes in real exchange rates, as postulated by the Balassa-Samuelson hypothesis. Overall, Table 1 suggests that both the intertemporal and the TOCA arguments discussed above may be relevant in explaining the growing intra-EMU imbalances. At the same time, Table 1 reveals the existence of significant differences across individual countries, implying that the links between the variables 4 For a detailed discussion of the expenditure switching effect in the context of new open economy macroeconomic models see Engel (2002) 5 Note that the pre-Euro window 1992-1998 corresponds to the period between the signing of the Maastricht Treaty in December 1991 and the introduction of the Euro in January 1999. As such, it is the period covered by the convergence programs implemented by national governments in preparation for the adoption of the single currency in 1999.
must be studied in more depth and on a country-specific basis. This consideration is one of two reasons underlying our choice to work within a country-specific time-series rather than a panel framework of analysis. The second is that working on a country-bycountry basis allows us to test for and model non-linear effects in the process of current account adjustment.
Our main findings can be summarised as follows: First, current account balances in the euro area are determined by shifts in domestic and foreign income as well as real exchange rates. Second, there exist important differences across countries regarding the significance of each variable in equilibrium current account determination. Third, adjustment of the current account towards its equilibrium is gradual, with the disequilibrium term being in most countries the main determinant of current account dynamics. Finally, in seven out of ten countries examined, current account adjustment is found to be a non-linear process, with the speed of adjustment being a function of the sign (in six cases) and the size (in one case) of the disequilibrium term. Overall, our findings suggest that both the intertemporal and the TOCA arguments are relevant in explaining diverging current account balances in the euro area.
The remainder of this paper is structured as follows: Section 2 outlines our methodology and discusses our data. Section 3 investigates the determinants of long-run current account determination, while section 4 examines the process of short-run current account adjustment. In particular, section 4.1 presents estimates of linear adjustment models; section 4.2 tests for non-linear effects in the process of current account adjustment and section 4.3 estimates non-linear current account models. Finally, Section 5 offers a discussion and conclusion. 6 Real exchange rates are quoted using the indirect quotation convention so that an increase (reduction) in the rates' values denotes a real appreciation (depreciation).
METHODOLOGY AND DATA

Methodology
We investigate the potential links between the current account to GDP series (ca), the domestic and foreign output levels (y and y* respectively), and the real exchange rate (q) within the context of a VAR(k) model described by equation (1) below:
In (1 
In (2) ∆ is the first difference operator,
is the identity matrix, and i = (1 ,.., k-1). If Π includes r linearly independent columns where r<n and n is the number of variables in X t , equation (1) convergences to a longrun equilibrium described by Π = αβ′, where α and β are both (4 × r) matrices. Matrix β includes the coefficients defining the long-run equilibrium, and matrix α the coefficients of the speed of adjustment towards the latter. In that case, the VECM in (2) can be re-written as
where βX t-k yields a maximum of ( n-1) cointegration relationships ensuring that X t converges to its long-run steady-state solution. The number of cointegrating vectors r is given by the rank of Π. Johansen and Juselius determine r using the Likelihood Ratio
Maximal-Eigenvalue (λ−max) and Trace Statistic tests, calculated using the maximumlikelihood estimates of the cointegrating vectors.
In summary, our methodological steps have as follows: First, we test for cointegration and identify any long-run relationships between ca t , q t , y t and y* t . Then, we investigate the process of short-run current account adjustment using the l inear VECM model (equation 3) and test for non-linear effects. Finally, when such effects are found to exist, we model them formally using suitable non-linear models.
Data
Our main data source is IMF's International Financial Statistics (IFS) Databank available by Datastream. We use data of quarterly frequency, except from Greece for which lack of a quarterly GDP data series extending prior to 1990 obliges us to use annual observations. 7 To calculate the current account to GDP series we multiply the quarterly current account balance series expressed in current US dollars by the average national currency to US dollar series, and then divide by current GDP. The resulting current account-to-GDP series exhibit strong seasonality patterns for which we account through seasonal adjustment. Table 2 presents the results of the cointegration tests calculated for the system of equations in (1). For each VAR we determine k using the Akaike information criterion.
LONG-RUN CURRENT ACCOUNT DETERMINATION
Both the λ-max and the Trace statistic provide evidence of cointegration for all countries. At the 1% level, both statistics suggest the existence of one cointegrating vector (r = 1) for all countries, with the exception of Finland for which we obtain r = 2.
At the 5% level, the λ-max produces identical results, whereas the Trace statistic yields r = 2 for Belgium, Finland, Germany and Greece. Overall, and taking into account our theoretical priors, we accept for all countries the existence of one cointegrating vector. suggest that the q coefficient is very close to be significant at the 5% level; it is thus possible for the movements of q to affect the equilibrium value of ca in that country too.
Third, with the exception of Finland and Italy, the absolute values of the coefficients of y t and y t * are in all countries higher than those of q t . This suggests that relative incomes have been playing a more prominent role than real exchange rates in long-run current account determination. This, in turn, implies that the current account deterioration observed in countries such as Greece and Spain following the introduction 12 For the EG vectors p-values are available only for the regression's right-hand side variables, i.e. q, y and y*. The reported p-values refer to Chi-square tests imposing zero restrictions on these variables. 13 In Table 4 , given the indirect definition used for q, this corresponds to positive signs for the q and y coefficients and a negative sign for y*.
of the Euro is mainly due to higher than EMU average income growth rather than other factors contributing towards real exchange rate appreciation, a finding consistent with Blanchard and Giavazzi's (2002) view.
Having said that, the statistical significance of the q terms in Italy, Spain and Portugal (and according to the EG estimates, perhaps Greece), suggest that other factors beyond income growth may explain the current account positions of these countries.
With regards to the recent period of current account deterioration (1999) (2000) (2001) (2002) (2003) (2004) (2005) , these factors may relate to consistently higher inflation rates relative to EMU average.
Ultimately, these positive inflation differentials and the consequent competitiveness losses are most likely reflecting structural rigidities/weaknesses in the real sector of these economies. The role of such weaknesses seem to be even more prominent in the cases of Italy and Portugal, two countries in which income growth has been particularly slow since 1999 and for which the coefficients of q reported in Table 3 indicate that the long-run current account effects of exchange rate appreciation, net of income growth, are more pronounced as compared to Greece and Spain. issue to which we turn our attention immediately below.
SHORT-RUN CURRENT ACCOUNT ADJUSTMENT
Linear current account adjustment models
We now estimate the VECM system given by (3) and report the results in Table   4 . This presents the current account (∆ca t ) equations of the VECM system estimated using the Full Information Maximum Likelihood (FIML) method accompanied by two sets of restrictions' tests. 14 The first set reports the p-values of the Chi-square tests on the joint significance of the lagged values of ∆ca t , ∆q t , ∆y t , and ∆y* t in the reported ∆ca t equation. The purpose of these tests is to examine whether shocks to q t , y t , and y* t cause any short-run current account noise independent of the systematic correction of any pre-existing disequilibrium captured by the cointegrating vector cv t = βX t-k . The second set reports the p-values of the Chi-square tests for the statistical significance of cv t-1 in each of the four equations constituting the VECM system. These effectively test the hypothesis of weak exogeneity for each of the variables entering matrix X in system
(1). Clearly, for our analysis on current account adjustment to be meaningful, ca t must not be weakly exogenous.
The results reported in Table 4 suggest that the cv t-1 coefficients are correctly signed and statistically significant at the 5% level or lower, the only exceptions being France and Portugal. Note, however, that for these countries too, the cv t-1 coefficients are highly significant in the non-linear models presented in section 4.3 below. The size of the error correction coefficients ranges from -0.058 for Portugal to -0.300 for Italy, suggesting slow to moderate speed of adjustment, with some noteworthy differences across countries. For Greece, for which annual data is used, it takes the value of -0.489.
With regards to the rest of the variables, the reported weak exogeneity tests suggest that q is not weakly exogenous only in Austria, Finland, France and Germany; y is weakly exogenous only in Austria, Belgium and Germany; and y* t is weakly exogenous in all but two countries. These imply that in the majority of EMU countries, and in particular those presenting high current account deficits in recent years, deviations from equilibrium are corrected through current account and income adjustments. The lack of adjustment of q to the disequilibrium captured by cv t-1 can be interpreted as an indication of structural rigidities in the economies of the EMU countries, as the real excha nge rate is a measure of a country's international competitiveness. Interestingly, in the EMU's two largest economies, France and Germany (but also in Austria and Finland) q is not weakly exogenous. This indicates that these countries possess a higher degree of adaptability to changing external sector conditions, giving them a competitive edge relative to the rest of the EMU members.
Finally, in the majority of the countries the lagged values of ∆q t , ∆y t , and ∆y* t are jointly non-significant, implying that the major determinant of current account adjustment is the latter's tendency to return to its steady-state equilibrium. 
Tests of non-linear current account adjustment
We now test the hypothesis of non-linear current account adjustment following the procedure proposed by Saikkonnen and Luukkonen (1988) , Luukkonen et al (1988) , Granger and Teräsvirta (1993) and Teräsvirta (1994) . This involves estimating equation (4) below:
14 The results are robust to estimating the VECMs using alternative estimation methodologies, including OLS equation-by-equation, 2-and 3-stage instrumental variables. The results are available upon request. 15 An interes ting exception is Greece, where the ∆y t-1 term is statistically significant with the theoretically expected negative sign and a coefficient greater in absolute terms than that of the error correction term. This indicates that income changes create significant short-run noise in the current account of that country. This, in turn, implies that the higher-than-EMU average income growth observed in recent years has contributed to the observed high current account deficits not only through its effect on the latter's equilibrium value but also by means of magnifying the latter's effect through their short-run dynamic effects. A similar argument may apply with regards to the significant real exchange rate appreciation experienced by Italy over the post-Euro period, as the ∆q t terms are jointly significant at the 8 per cent level. Finally, for Belgium, Finland and Portugal we obtain statistical significance for the lagged values of ∆y t *, which suggests that international economic conditions create current account noise in these countries that is not present in the rest of the EMU. 16 Granger and Teräsvirta (1993) and Teräsvirta (1994) advise against choosing φ using information criteria, which may induce a downward bias.
We present our results in 
Non-linear current account adjustment models
We now model formally the non-linear adjustment effects found in the previous sub-section. For the countries that display non-linear behaviour of the logistic type we
estimate the Logistic Smooth Threshold Error Correction Model (L-STECM). For
Belgium, for which quadratic non-linearity has been found, we estimate the Quadratic
Logistic Smooth Threshold Error Correction Model (QL-STECM). 17 The L-STECM is
given by equations (5) to (8) below: +ζ 2
The L-STECM distinguishes between a lower and an upper regime, respectively denoted by M 1 and M 2 and given by equations (6) and (7). 18 The difference between the L-STECM and the QL-STECM is that in the latter M 1 and M 2 respectively describe current account adjustment within an outer and an inner regime, defined by two critical thresholds, τ L and τ U . In that case, θ is defined as the probability that d t cv − takes values within the inner regime, modelled using the quadratic function given by equation (9) below: Table 6 presents the results of our non-linear models. Given the quarterly frequency of our data, we set k = 4 in (6) and (7), with the exception of Greece for which we use annual data and set k = 1. 19 We follow a general-to-specific estimation approach and report statistically significant dynamic terms at the 5% level or lower; we also report terms statistically significant at the 10% level in case their inclusion results in a reduction in the model's regression standard error. 20 Table 6 suggests that with the exception of Portugal, for all countries for which an L -STECM model has been estimated, the absolute value of the error correction term is significantly higher in the lower rather than the upper regime. 21 For Belgium, the speed of adjustment is faster in the outer than in the inner regime. These findings are consistent with a state of the world in which macroeconomic variables adjust more rapidly to high-magnitude current account imbalances as opposed to small ones.
22
Compared to the linear models presented in Table 4 , we obtain a higher number of statistically significant lagged ∆y t and ∆q t terms, suggesting that the short-run current account noise caused by shifts in national income and real exchange rates may be higher than what suggested in Section 4.1. All but one ∆y t terms reported in Table 6 have a negative sign, indicating that income increases result in short-run current account deterioration higher than the long-run one suggested by the cointegrating vectors reported in Table 3 . Finally, for Austria, France and Germany the lagged ∆q t terms have a positive sign, which is consistent with the presence of J-curve effects.
DISCUSSION AND CONCLUSION
The euro area countries' current accounts display increasingly diverging patterns during the last few years. This diverging performance has typically been attributed to the different rates of growth in the context of the convergence process. Nevertheless, as some central banks hint to, 23 competitiveness considerations can be relevant as well. To understand the nature and the implications of the current account imbalances in the individual EMU countries we model their determination and equilibrium adjustment process. Our approach captures not only the income convergence process repercussions 21 For Portugal, our findings may reflect the unusually positive deviations from equilibrium observed during the early years of our sample (see Figure 2) . 22 The only country for which we find adjustment to be higher in the upper rather than the lower regime is Portugal, a fact that may reflect the persistent positive disequilibrium values of the late 1970s and early 1980s. Further support towards this hypothesis is provided by the fact that the critical threshold estimated for Portugal is significantly positive.
but the potential role of the real exchange rate as well. We adopt a "back-to-the-basics" modelling approach, whereupon changes in current account, among other factors, are modelled on real exchange rate shifts. The causal link we emphasize constitutes a standard feature of all mainstream models of international macroeconomics.
Surprisingly, however, limited recent evidence exists on this issue in general and not at all (to our knowledge) in the context of the EMU.
Our empirical findings show that a negative relationship exists between the movements of the real effective exchange rates and the current account in the majority of the EMU-member countries after controlling for the role of income growth. This relationship is of non-linear nature for the majority of the euro area countries. The speed with which current accounts adjust towards equilibrium appears to be a function of the sign (and in one case the size) of the disequilibrium term. We find that the two groups of countries with systematically improving/deteriorating current account balances during the post-EMU era correspond to the two groups of countries that experience persistent real exchange r ate depreciation/appreciation. Interestingly, these groups largely correspond to those t hat previous research has identified as respectively belonging and not belonging to a European Optimum Currency Area.
To the extent that full convergence will be achieved in the future, the imbalances explained by the intertemporal approach will be removed. Nevertheless, it emerges that a focus on the real exchange rate can offer further insights given that relative price effects are capable of partially explaining current account developments. Moreover, the full convergence prospect may prove to be a long run process, thus rendering the current account effects of exchange rate shifts to be important for the short-to-medium run. In addition, the catch-up process itself is more likely to intensify the diverging current 23 See for example the annual reports of the Bank of Greece (2005) +, *, ** respectively denote statistical significance at the 10, 5 and 1 per cent level respectively; numbers in parentheses denote standard errors.
